Phosphorescence and optically detected magnetic resonance measurements of the 2'AMP and 2'GMP complexes of a mutant ribonuclease T1 (Y45W) in solution: correlation with X-ray crystal structures.
Phosphorescence and ODMR measurements have been made on ribonuclease T1 (RNase T1), the mutated enzyme RNase T1 (Y45W), and their complexes with 2'GMP and 2'AMP. It is not possible to observe the phosphorescence of Trp45 in RNase T1 (Y45W). Only that of the naturally occurring Trp59 is seen. The binding of 2'GMP to wild-type RNase T1 produces only a minor red shift in the phosphorescence and no change in the ODMR spectrum of Trp59. However, a new tryptophan 0,0-band is found 8.2 nm to the red of the Trp59 0,0-band in the 2'GMP complex of the mutated RNase T1 (Y45W). Wavelength-selected ODMR measurements reveal that the red-shifted emission induced by 2'GMP binding, assigned to Trp45, occurs from a residue with significantly different zero-field splittings than those of Trp59, a buried residue subject to local polar interactions. The phosphorescence red shift and the zero-field splitting parameters demonstrate that Trp45 is located in a polarizable environment in the 2'GMP complex. In contrast with 2'GMP, binding of 2'AMP to RNase T1 (Y45W) induces no observable phosphorescence emission from Trp45, but leads only to a minor red shift in the phosphorescence origin of Trp59 in both the mutated and wild-type enzyme. The lack of resolved phosphorescence emission from Trp45 in RNase T1 (Y45W) implies that the emission of this residue is quenched in the uncomplexed enzyme. We conclude that local conformational changes that occur upon binding 2'GMP remove quenching residues from the vicinity of Trp45, restoring its luminescence.(ABSTRACT TRUNCATED AT 250 WORDS)